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(54) PLASMA-RESISTANT SEAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma-resistant seal which ahs an excellent 



oxygen plasma-resistant characteristic. 
SOLUTION: This plasma-resistant seal is characterized by cross-linking a fluororybber-based 
composition prepared by adding a crystalline resin to a fluororubb^fr. Therein, inorganic 
substances are preferable minimized to an amount of <1 pt.wt. per 100 pts.wt. of the 



ftuororubber. The crystalline resin is especially polyethylene, and a preferat 



lent is 



that the fluororubber- based composition is cross-linked with an organic peroxide. The 
plasma-resistant seal is optimal to a seal for a semiconductor-fabricating device. 
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* NOTICES * 

JPO ami IfcPfT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely, 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated, 



CLAIMS 

[Claim(s)j 

[Claim 1]A plasma-proof nature seal constructing a bridge in a fluorocarbon rubber system 
constituent in which it comes to add crystalline polymer to fluorine system rubber, 
[Claim 2]A plasma-proof nature seal of an application for patent having carried out the fluorine 
system rubber 100 weight-section pair, and cheating out of an inorganic substance to one or 
less weight section given in the 1st paragraph of a range, 

[Claim 3]F!uorine system rubber A vinylidene fluoride hexafluoride propylene copolymer, A 
vinylidene fluoride propylene- hexafluoride tetrafluoroethylene copolymer, A fluoridation 
vinylidene-perfluoro vinyl ether tetrafluoroethylene copolymer, The 1st paragraph of a range of 
an application for patent of a fluoridation vinylidene-propyfene-tetrafluoroethylene copolymer 
and a propyfene-tetrafluoroethylene copolymer which can choose from a kind at least and is 
disclosed, or a plasma-proof nature seal given in the 2nd paragraph, 
[Claim 4]A plasma-proof nature seal the 1st paragraph of a range of an application for patent 
which crystalline polymer is polyethylene and is characterized by constructing a bridge over a 
fluorocarbon rubber system constituent with organic peroxide - given in the 3rd paragraph, 
[Claim 5]A plasma-proof nature seal the 1st paragraph of a range of an application for patent 
whose plasma-proof nature seal is a seal for semiconductor manufacturing devices - given in 
the 4th paragraph. 



[Translation done.] 
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NOTICES * 



JPO and iiNPIT ar© not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2,**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAIL!! DESCRIPTION 

ion of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the seal for semiconductor manufacturing 
devices excellent in acid-proof matter plasma nature in more detail about a plasma-proof 
nature seal. 
[0002] 

[Description of the Prior ArtJThe seal for semiconductor manufacturing devices which needs 
plasma-proof nature, It is applied as a seal used for the working chamber for processirig 
making a thin film etch or form in the surfaces, such as a silicon wafer which is a substrate of a 
semiconductor, etc., etc., and on this seal. To deteriorate by plasma at the time of seal use 
besides heat resistance and low gas permeation nature, to become dust, and not to pollute to 
a semiconductor substrate is demanded. 

[OOOSjThere are a fluorinated elastomer and a silicone series elastomer as an elastomer used 
for the conventional seal for semiconductor manufacturing devices. The add-aocepting agent 
of an inorganic system which contains heavy metals, such as magnesium oxide, magnesium 
hydroxide, and a lead oxide system, in order to usually blend a polyol cross lining agent and 
an amine cross linking agent and for a fluorine elastomer to further usually construct a bridge 
efficiently is blended. In order to raise tensile strength, a pace of expansion, and a 
compression set property, carbon black etc. are blended as a reinforcing agent 
fQ0Q4jThese seals at the time of the etching process to a silicon wafer. Since i is carried out 
under a plasma treatment condition under oxygen environment and will be exposed to the 
state where oxygen gas was excited, if it puts in another way, It becomes weak that it is easy 
to deteriorate, and a seal deterioration thing disperses, there is a problem of polluting a silicon 
wafer, and it was not able to be said that it had sufficient characteristic to apply to the seal for 
manufacturing installations of the semiconductor which dislikes detailed product tampering 
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extremely. 

lOOCiSJAs a seal which solves such a problem, one to silica 50 weight section is blended to 
fluorine elastomer 100 weight section, and there is a seal which vulcanized metallic 
compounds and the constituent which reduced carbon with organic peroxide (JP0SQM27A). 
f0Q08]However, a compression set is large even if it is a seal using this constituent, There 
were weight loss of the seal under plasma irradiation conditions and a problem that the life as 
a sea! was short when it is large, there is still a problem which pollutes the inside of a 
semiconductor manufacturing device by the raising dust from a sea! and it applies to the sea! 
for semiconductor manufacturing devices. 

[0007|There Is a vinylidene fluoride hexafluoside propylene copolymer or a sea! which reached 
and vulcanized the vinylidene fluoride propylene- hexafluoride tetrafluoroethyiene copolymer 
with organic peroxide as ozone resistance fluorocarbon rubber (JP,8-151450,A)- However, 
even if if was a seal using this constituent, there was still a problem that there was only no 
compression set property which can be applied to a semiconductor manufacturing device. 
There was also a problem that the life as a sea! was short under the severe service condition 
of the bottom of a plasma irradiation condition. 
[0008] 

[Problem(s) to be Solved by the !nvention]An object of this invention is to provide the seal for 
semiconductor manufacturing devices excellent in acid-proof matter plasma nature and a 
compression set property. 
[0009] 

[Means for Solving the Problem]An aforementioned problem is solved with a plasma-proof 
nature seal constructing a bridge in a fluorocarbon rubber system constituent in which it comes 
to add crystalline polymer to (1) fluorine-system rubber. In this case, a fluorine system rubber 
100 weight-section pair is carried out, and, as for an inorganic substance, it is preferred to 
cheat to one or less weight section. Fluorine system rubber A vinylidene fluoride hexafluoride 
propylene copolymer, A vinylidene fluoride propylene- hexafluoride tetrafluoroethyiene 
copolymer, A thing of a fluoridation vinylidene-perfiuoro vinyl ether tetraflyoroetbylerie 
copolymer, a fluoridation vinylidene-propylene-tetrafluoroethylene copolymer, and a propylene- 
tetrafluoroethylene copolymer for which a kind is used at least is preferred. Especially 
crystalline polymer is polyethylene and a fluorocarbon rubber system constituent has a 
preferred mode over which the bridge was constructed with organic peroxide. A plasma-proof 
nature seal of this invention is the best for a seal for semiconductor manufacturing devices. 
[0010] 

[Embodiment of the !nvention]As fluorine system rubber used by this invention, can use a 
publicly known thing, for example, as 2 element-system fluorocarbon rubber, As a vinylidene 
fluoride hexafluoride propylene copolymer and 3 element-system fluorocarbon rubber, As a 
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vinyiidene fluoride propylene- hexafluoride tetrafluoroethylene copolymer, a fluoridation 
vinylidene-perfiuoro vinyl ether tetrafluoroethylene copolymer, and perfluoro system 
fluorocarbon rubber, As a tetrafluoroethylene perfluoro vinyl ether copolymer and propylene 
system fluorocarbon rubber, As a fluoridation vinylsdene^propylene-tetrafluoroethyiene 
copolymer, a propylene-tetrafluoroethylene copolymer, and ethylene system fluorocarbon 
rubber, A tetrafluoroethylene perfluoro vinyl ether copolymer etc. are mentioned as a perfluoro 
vinyl ether ethylene4etrafluoroethylene copolymer and Per Rollo system fluorocarbon rubber. 
Although a publicly known material can be used for such materials, and may be independently 
used for them and it may use together, preferably in respect of acid-proof matter plasma 
nature in these, A vinylidene fluoride hexafluoride propylene copolymer, a vinylidene fluoride 
propylene- hexafluoride tetrafluoroethylene copolymer, They are a fluoridation vinylidene- 
perfluoro vinyl ether tetrafluoroethylene copolymer, a fluoridation vinylidene-propyiene- 
tetrafluoroethylene copolymer, and a propylene-tetrafluoroethylene copolymer. Especially the 
thing for which a vinylidene fluoride hexafluoride propylene copolymer or a fluoridation 
vinyfi'dene-perfluoro vinyl ether tetrafluoroethylene copolymer is used from a point of acid-proof 
matter plasma mium and a compression set is preferred. 

[0011]As crystalline polymer, polyethylene, polypropylene, polystyrene, polyphenylene oxide, 
poly(methyl acrylate), ethyl polymethacrylate, polyethylene terephthalate, etc. can be 
illustrated. In particular, the point of acid-proof matter plasma nature to polyethylene is 
preferred. The degree of crystallinity of the crystalline polymer as used in the field of this 
invention was computed by the following formulas from the density measured with the density 
gradient tube method of JIS K 71 12. 

[0012]Degree-of-crystal!inity ={dc (d-da)}/{d (dc-da)} x100 (%) 

As for a density measurement value and dc, in d, crystalline density and da are amorphism 
densities. [0013]The degree of crystallinity of crystalline polymer is 30 to 50% preferably 20 to 
60%. When a degree of crystallinity is in the tendency for acid-proof matter plasma nature to 
fall, in less than 20% and exceeds 60%, it is in the tendency for a compression set to fall. 
[0014]in this invention, the rate that crystalline polymer is added to fluorine system rubber 
receives fluorine system rubber 100 weight section - amount part of crystalline polymer 
dupiexs - it is five to 25 weight section especially preferably four to 30 weight section 
preferably 40 weight section. If less than the amount part of dupiexs, it is in the tendency for 
acid-proof matter plasma nature to fall, and when 40 weight sections are exceeded, it is in the 
tendency for a compression set to fall. 

{001 5] As a crosslinking method, they are organic peroxide bridge construction, amine 
vulcanization, polyol vulcanization, etc. A publicly known method is employalfe. As Organic 
peroxide, can use a publicly known thing and For example, benzoyl peroxide, The 1 ,1-bis4- 
butyl-peroxy 3 and 3, 5-trimethylcyclohexane, An 1,1-bis(tert-butyl peroxide)cyclododecane, n- 
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butyi-4,4-bis4-butyl par oxygen bar RERETO, Dfcumyf peroxide, t-butyl par 
OK I SHI BENZO ETO , di--(t--butyl--oxy)m-cfi-iSopropylbenzene r 2 s 5-dimethyi~2,5~di4-butyi 
peroxyhexane, and 2,5-dimethyl~ 2,5"t~butyl par OKiSHIHEKSSHIN etc. are mentioned, organic 
peroxide receives fluorine system rubber 100 weight section - one to organic peroxide 10 
weight section - desirable - **** for 1 - 5 weight sections. Sufficient bridge construction is not 
carried out to it being less than one weight section of organic peroxide, but it becomes easy to 
produce raising dust, Since it will become lacking in elasticity if more than ten weight sections, 
sealing nature worsens, 

[001 ©|n order to obtain good sealing nature to the constituent used for the plasma-proof 
nature seal in this invention, it is preferred to add a bridge construction auxiliary agent. As a 
bridge construction auxiliary agent N,N-m-pheny{ dimafeimido, triaryl cyanurate, Diallyl 
fumarate, diaSlyl phthaSate, tetra allyloxy ethane, Ethylene glycol acrylate, triethyiene glycol 
acrylate, Triethyiene glycol dimethacrylate, tetra ethylene glycol dirnethacrylate, poly ethylene 
glycol dirnethacrylate, TORIMECHI roll propene trimetaacrylate, etc, are illustrated. As a 
desirable bridge construction auxiliary agent, they are N,N'-n>phenyi dimaleimido and triaryl 
cyan urate. The loadings of this bridge construction auxiliary agent A tetrafluoroethytene 
perfiuoro aikyi ether copolymer, As opposed to at least one sort or two sorts or more of 100 
weight sections, a hexafluoropropyiene vinylidene fluoride copolymer and a 
hexafluoropropylene vinylidene fluoride tetrafluoroethySene copolymer, a bridge construction 
auxiliary agent - it is 0.5 to 5 weight section preferably 0.1 to 10 weight section. 
[001 7] Although other crosslinking methods which can be adopted by this invention include 
amine vulcanization, polyol vulcanization, etc., The point of reducing the problem which a 
metallic oxide is used as an add-accepting agent in amine vulcanization and polyol 
vulcanization, the organic matter of a seal composition deteriorates by plasma Irradiation, and 
the inorganic substance in a sealant exposes to organic peroxide bridge construction is 
preferred. [0018]ln this invention, a fluorine system rubber 1 00 weight-section pair is carried 
out, and, as for an inorganic substance, it is preferred to cheat to one or less weight section, 
That is, if an Inorganic substance is blended, by plasma irradiation, the organic matter of a seal 
composition will deteriorate and the inorganic substance in a sealant will be exposed. Since 
the problem to carry out may arise, As for an inorganic substance, when considering it as the 
seal for semiconductor manufacturing devices which dislikes especially product tampering, a 
fluorine system rubber 100 weight-section pair is carried out, and it is preferred to cheat to one 
or less weight section, and to control scattering of an inorganic substance, 
[GQ19lWhat is necessary is to fabricate the seal for semiconductor manufacturing devices in 
this invehtion by publicly known methods, such as compression molding and extrusion 
molding, and just to vulcanize it by a publicly known method. 
[0020]An example is used for below and the effect of this invention is explained to it 
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[Example 1] As opposed to vinylidene fluoride hexafluoride propylene copolymer 100 weight 
section, The constituent which blended polyethylene 5 weight section of 50% of a degree of 
crystallinity and the amount part of JiKUMIRU peroxide duplexs was kneaded with a kneader 
and; an open roll, and after carrying out the press cure for 20 minutes and carrying out O ring 
shaping at 185 **, secondary vulcanization of 24 hours was performed at 230 more **. Each 
characteristic test of acid-proof matter plasma nature and a compression set was done for this 
O ring by the following method, 

[002 1)1) The O ring created with the acid-proof matter plasma nature described method was 
exposed under the following plasma irradiation condition, and the mass percentage reduction 
before and behind that was investigated. 

[Plasma irradiation conditions] The output 3GQW, irradiation time 2 hours. 

2) The O ring created with the dusting-characteristics described method was exposed under 
the following plasma irradiation condition, and the number of particle was counted. 
[Plasma Irradiation conditions] The output 1300W, irradiation time 1 hour. 

3) After heating the O ring created with the compression set described method at 200 ** for 70 
hours, the compression set was measured by ASTM D1414. 

P022|Exampie 2] The vinylidene fluoride hexafluoride propylene copolymer of Example 1 
Fluoridation vinylidene-perfluoro vinyl ether tetrafluoroethylene copolymer, O ring shaping of 
the polyethylene 5 weight section of 50% of a degree of crystallinity was carried out like 
Example 1 except having used polyethylene 3 weight section of 45% of the degree of 
crystallinity, 

[0023][Example 3] O ring shaping of the vmyfidene fluoride hexafluoride propylene copolymer 
of Example 1 was carried out like Example 1 except having used polypropylene 10 weight 
section of 45% of the degree of crystallinity for the propylene-tetrafluorQethyten^ copQlyfiier 
and polyethylene 5 weight section of 50% of the degree of crystaSiinity. [0024]pxample 4] The 
vinylidene fluoride hexafluoride propylene copolymer of Example 1 PerHuo.ro vinyl ether 
ethyiene-tetrafiuoroethylene copolymer, O ring shaping of the polyethylene 5 weight section of 
50% of a degree of crystallinity was carried out like Example 1 except having used 
polyethylene 20 weight section of 35% of the degree of crystallinity. 
[0025][Comparative example 1] O ring shaping was carried out like Example 1 using the 
vinylidene fluoride hexafluoride propylene copolymer except not adding polyethylene 5 weight 
section of 50% of a degree of crystallinity. 

[0026][Comparative example 2] O ring shaping was carried out like Example 1 except having 
replaced with polyethylene 5 weight section of 50% of a degree of crystalfinity, and having 
replaced with silica 30 weight section using the vinylidene fluoride hexafluoride propylene 
copolymer. 

[0027]Below, the evaluation result of Example 1 - Example 4, and the comparative examples 1 
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and 2 was shown. 

[evaluation result] Mass percentage reduction The number of particle . Compression set 
example 1 1000 15% 12% example 2 1100 20% 10% example 3 1000 20% 30% example 4 
900 25% 30% comparative example 1 1000 40% 12% comparative example 2 10000 25% 
20%[0O28] 

[Effect of the ioventionJAccording to this invention, it can be considered as the sea! excellent in 
acid-proof matter plasma nature and compression set characteristics, and is especially the 
optimal as a seal for semiconductor manufacturing devices, Therefore, since it has the stability 
outstanding to oxygen plasma if the seal of this invention is used, even if it is under this 
condition, it is not generated by the foreign matter from this seal. For this reason, even if it 
applies as a sealant of a semiconductor manufacturing device which dislikes product 
tampering, it does not adhere to the silicon wafer of a semiconductor substrate, but the poor 
semi conductor products by foreign matter adhesion decrease in number. Since reinforcement 
of the seal was attained, the maintenance of a seal reduces. 



[Translation done.] 
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F£-A(##) 33043 CB14 DAQ3 

4FG70 AA13 AA23 CA05 
4FG71 AA15 AA26 AA26X AA27 
AA27X M76 ACOS AHX2 
AH19 BB03 8C05 BC07 
4HG17 AAQ3 A607 AS12 ACQl AC16 

ADG3 AE02 AE05 
43002 88032 8B122 BC032 S0O1 
BD13X B0L41 BD151 BCG52 
CF062 CH072 EKQ36 EK046 
6XGS6 EKG66 F0140 FOX46 
FD150 CJ02 GQOO CR01 
5FOD4 8C01 BD04 CA26 
5F045 AA08 8B15 EB10 



